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[*IA"I] 



[4JA>S?S] 

[am 

[S^AiW] 



Oil 2IS 
3 §{4* 



ni42^oi ^§oii °im si!, mmm 

(2!) CH E.1 2J 
(21) 



HI 60S 21 ^§ 



2 



19 

0 £ 
0 2d 
12 S 
522,000 S! 
1. fieM-SA-||A-1(EE)_1 



29,000 §! 
0 S! 
0 SI 
493,000 S! 
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^ e^i^i ^*>£-e] °ll ^£^1 71^1 ^31*1 ^ 

;^|ia Bfl^^; ^ ^ Jl 7l^r^r ^t}<^ S^ll- ^tt^. ^31*1 l fl J r* 

^ ^X>^^^-o} ^^Cf. o]<4 ^ Mj^ofl E^l^ ^>^^^ ^*Kr ^ 

ifH^ ^ig^. ^>-§-*}*l -f^tv SiM-^* ^>^e]^- 

H If 
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{TRENCH ISOLATION METHOD} 

£ la tfl*l S. lh^r ^Al^o|} 4^- j=ig*l ^*V7l ^ 

5L 2a ^ £2b^ ^ #2fl 7l# ^ ^ ^ofl ^31*1 i^5l D ^ 

£S^t M-bNItt SEM A>^l-i-ol4. 

10 : £b£.*fl 71^: 12 : sflH. AVa^ 

13 : ^z^^l^- 15 : sflti 

16 : M 3fl^ 17 : 

19 : 20 : #5^*1^ 

21 : Qsg^ 23 : 

24 : 23a : sii*>€-2l^ ^ 

23b : ^V^-el^ 

<n> ^ ^r^^r «>£^ ^l^l ^ls « 0 >^o11 ^ 33-^5., ^sfl*} «h£*ll # 
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^*><*| 4i^el^-# °)^& ^-g^^ $^*Hr «o v ^^ L0C0SC local 

oxidation of silicon) ^ ^ i*>-g-s] ^§o] A>-g.^th LOCOS #H*H 

^*\SL3. ^SH?} €s.(field) ^Sr^-Sr ^*Rr HJ-fJ-S-S. 
rf^ ^o] nfUfl, ^>7> Jl^Sr^Hl ^ L0C0S ^tr 

,a>5|-^ ai (bird's beakHM- -f-°l ^Ws) 1 ^, a^e^ir °llr 7fl 

^ P>i3.<Hl ^>3E.^fl 7l^r# <£Jz**M H^3r ^ , ^31*1 ^fl 

^^^-0.5. sfl^fe- ^l^^r. °H, ^ ^ ^ 

(densification)*!^ ^-jr *\W <*« §<H , *fl7H^ 

900 1200 1C ^ 1*1 # ^S. <£x\z\-&°-3-»\ SUS^^K 

<w> ole)tb *msj- JL^rflM ^«J2.3. M^^l ifl^MI ^€ ^^^r. tiV£*fl 

7l^ Jjt-a] ^s}-!- -fMH^. nfitfl, *K5E.*I1 7l^ l^-i^l 4ses 

i&H*H 7l^Sl ^l^oi e^l^ ^ofl ^HeHi7> 7>«fl^l7ll ^rf. 
<15> o]§ 7fl^^>7l ^tr v]^ *fl6,037,237JL^r M^l^l vflJf-i- ^fl-f^r 

^<g^ ^*}- ufl, AE^|i cf-g. il<*|n]v§- ^#^1^1 ^ (stack) 

^"-§- H A ^r^- H o V ^-§r 7flAls>Jl &t}. o]<2}- ^ #Hfl7l#ofl S]ar>^, ^^(compressive) 
^Eefl^ *k<£^3\- 91 ^(tensile) iielli £^ y 4^, 
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#<>), USGCundoped silicate glass) 1 ^*)- PTEOSCplasma tetraethylorthosi 1 icate)^ 
HDPChigh density plasma) PTEOS^ q&*]%°.3.^, 

^1 7]^) 7 >5fl^^ iEeflAf 7] Tfl sinf. stir, W 

# ^3.2.3. ^AlE]^ JH^ ^1^2}- o^*] ^ ^Wl ^# ^ $14. 

<17> ^ ©. ^]tiV ^^§>7l ^sfl afl^ ^3 O.S M^l^l Vfl^-^l *g^3 

4 i=- ^^M: S]- a] 71 7l ^ ^J-g- ^Sf%h ^31*1 *fl^> 

. <18> (^) 

<19> #^tb ^-^^r ^^>7l ^£r, ^^fl 7l^r #<sfl sflJEL ^ 

^7l tiVH^l ^#^1 71 ^ ^zl-^3. ^fi^i-ar ^tl^. #7l 

*\Z^v\^3. 3£fl€^r ^V-g-^H ^-71 ^>£^l 71^* ^Zj"*M 
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ti^n^ 3^tK #7] #7] l fl J r# ^-9- 

€£^8: $^*Kn., ^i<£^ -s-ofl °M, ^^^^ 

^ AVg.*>aJ #7l #^^-gr *g^iL3.*l, ^71 #^<>1 #7l ^^1^- 

9\ *m 321-7}- ^11- M*£r 500 r £ri°lH ^3*r 

^^J-*'?! HTOChigh temperature oxide) ^, JL£- USGCundoped silicate glass) 1 ^, 
A. 

<20> 

<2i> o-|^>, £ 1-g; %ra*r°J ^Hl» 4MI*1 

*<22> £ la ^ S. lhSr £ ^*HH ^tb #5L*)1 2=31*1 ^-g- 

<23> £ i a » #2^, «V£*I1 7l^r(10) ^ ^^"(12)^: $^*rJZ. ^ 

^■(12) ^1 ^4«^m(13)^: sflS. ^2r^-( 12) £ ^zMJ-*Wl3)°l «K£*ll 

7l*(10)«fl ^€ °fl ^r£^l 7l#(10)afl 7}«fl*lfe iSeflit ^s^lb ri|3t| (buffer) 
3-g-*r^, -eo 2^-^x1^(13)^: J=3!*l» ^*Rr ^ ^^HH ^^>^3.S. a> 
-g-^tf. sfl^ 4>3W12)£: <« #<H, ^3^.2-3. ^*>^, 20 200 A3 ^1 
3- ^^ u o^l^( 13)^8: «fl* »<>], S^b ^Zl^^SLS. 

500 Cf|*l 2000 A3 ^lS. ^H, Ai^^n^(i3)o.s. #3^3^ 

.g. ^^g>^ ^-f°flb #°fl HT(WS.*1S>*1 ^§-)-§r ^7>S. ^ ^ *f ^ 
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«HM °m ^ ^cHH 3=31*m *§^*Rr ^ ^eJ^eJ^M ^ z^-sl ^ ^ 

<24> £ lb ^ 51 lc» #S*>^ ( ^^^1^(13) -tfofl iSefl^l^S^ ^ *fl 

^ (15 )o. a]44a 2S >M"8-*H tiK£*)l 71^(10)^ <3^°1 ^Z}- 

^-(13) ^ sfl^ #5|-^(12)# *>3fl3. ^^tt^. ^33, 4^ ^€(123) ^ 

3H^(l3a)°l 2fl^(16)fl ^^^h 5L£3]*l^m sfl 

€(15)# ^>ii #e}SP> ofl>g(02 plasma ashing) ^£.3. ^lTltVtq-. 

<25> £. id ^ 5. lei- ^S^S, ^^>r^a. ^^(16)^: A>-g-^><^ v^#^ 

aV£*ll 7l^r(10)^r J= 31*1(17)1- i=3l*l(17)# *fl # 

51*11 71^(10)^ 7}n& *\&*}7) 3=^*1(17)2} ^ «>^H1 

w*t5^(19)^gr ^tH^. ^^-^-(19)^8: <^1# #<H, 1^3}-^ SE^ CVD(chemical vapor 
deposition) ^sJ-^JlS ^*r^l, 20 ^*1 200 A3 CVD ^3}- 

^ ^^-ofl^ CVD ^>S}-^ ^ 15121 1*13 ^AltM}. 

<26> ^s^U^H ^=r# ^Mr^ I^^U 3*fl M 31*1(17)21 ifltfo] ^ 

7}-S. ^sj-s}^ ^ ^x)f>}7] ^sj-^l ^-(20)^1 ^tb^k St, 

#5HM^-(20) #3HM^-(20)# iLJL^l ^tb ^^(21), *<H CVD ^sj- 

^ t§^isRr 7$o] ^^(21)£r E^U] ^fl^ ^^-g- ^*Rr 

-1- HDP #3^.2.3. *fl^-Tr ^^lfe ^^-S-^El ^^1^(20)^: fii 
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Stir, HDP ^A tfl-M USG^"* ^*Rr ^-f USG^ ^ 7fl^d^l-7l 
J=3!*l(17)7l- #^n> ojnfl ^^(21)£r # 

e^sdHI b]^ ^-(20)^1 ^s]^ 3# ^ H oM^-(20) ^ 

(21)£r AA 20 ^fl*l 300 ^v\)S. D^j^. 
<2?> S. If* %2i^, ^*8A(21)°) *§^€ ^i^ofl S 31*1 (17) ^fl-?-£. 

^£^(23)* ^^W. ^«?!^-(23)^: 1=^*1 (17) ^^-1- ^l^(void) ^ ^ 

9X$m- 3 ^(gap filling) ^H^l ^i^, «°1 . HDP SE*r USG 

<28> °l<>M f ^-^lo], ^<2^(23) #^^(24)^- ^^Hr ^-8: ^39^ 

4. #^#(24)^ ^ ^ AS ^^5)- ^ -g-^l^Tfl ^ ^ 9X 
^ 3g^-2|. ^o] o-^tb A°-S. Stb, #^(24)£r ^^^(23)^1 & 

5. *ll 71^(10)^1 7>«fl^]^ iHsfl^i- Qs±a} ^ ^ flfe. iSefli ^-fr *m 
^^SVfe. %o) *}#^*}t)-. ojofl §^^(24)^8: €^(23)^ xM&7} 

6\] jil^, M>^€r>7ll^- 500 °C °1#S} JL£r°lH f^^Tr H«H 

ig, 1-^^(24)^: ^*Rr ^^^"(23)^ *1^3*7> -g-Al^l *1H 

<29> 1:^^(24)^: ^11- ^<>|, HTO^-, USG^, #Hl^^€-^" ^ ^3-^ ^ 

<Hii *>M-S ^ tMI^ AS, HTO^ 700 vflxl 800 r^l -SrS^H SiH 4 7131 ^ 
0 2 71*111- A>-g-^ CVD ^§AS -2-8: USG^£r 500 "C ^S.^ £r5L<>lH TE0S 

= a}-§-*H- CVD ^th=h SEtb, #sl^5l^^ 600 *fl*l 700 M £:51°fl*l 

zielJl til^^g ^el^^ 500 Ml*l 600 TC3 ^ri°ll^ SiH 
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4 71^1* A>-§-*Rr CVD ^£-3, ^^W. 
<30> £ igl- %2if>}&, ^"fia «(16H #^*(24) ^ €<d^(23)# 

CMPCchemical mechanical polishing) tt°JL ^Sf ifl** *fl*^ 
3Jfl^(23a)# 

<31> 5. lh# %2i*}&, ±\^v}^EL «(16)^ ^ 1=31*1 i*r£ 
el^(23b)<>l SH3^3-. o]^, ^ 21-^1 ^ 3fl^(l3a)^l 

3" 2fl€(13a)^ -M* =L^, *B^<12a)<fr ^ 

<32> o)s\. ^ 3*} 1 ?!, m«*l(17) ^* ^^«K23)o.S * 1-^^(24) 

jg. *|<S3-(23)3 ^m^7> ^513 ^ *]^3j- 

71*1*1 &JL ^ -ii^o] ^ j=3l*l ^>^^(23b)* <8^« <r M €3". 
<33> £2a^£ 2b^ ^ #sfl 71^] $43 di*^^ €- tfM 

3*fl S*ffl*l ^3-^ 33 SEMCscanning electron 

microscopy) ^f^t 0 ! 1 ^. 
<34> 5. 2a^ ^Hfl 7l#oll 3*fl *g^€ i*^^ iLsL^^r M-^tflfe a>^1 

ol4. 2=«*1# ^ <lV4i £-^7HH 850 °C3. ^I^SH J=€*l ^3 ^ 

ofl 110 A3 ^^1^^-. fc^W CVD ^<L3. 55 A3 tfW* *8 

a^>^ji, ^Hl 100 A3 CVD ^3-^- ^*V33-. o^, s^^l tfl«» *fl-f±f 

HDP ^3-3-8: 5500 A3 ^MlS. *8^«fal, HDP ^3 2000 A ^£3 PTE0S3# 
^; 1050 IC^H l^m t^^^H al^SJ- ^*>$3-. S. 2b^ £ 
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^-^-S. Siffl*l ^fl^Hl ^s^, ^ CVD -SrS^-i: *>3f|3. ^, H3! 

*1 i^Jf» aflJffe HDP ^^M: 5500 ^*}J1, HDP 780 

£rS.°lH HTO -tlr^-^-i: m^^VSii 1 ^. 
<35> 51 2a ^ 51 2b» #S*>^, £ ^l*fl 3^ S 581*1 

i7}^B]^e] SS-SJ-^CS. 2b)°l #sfl 71^<>11 rtfel- ^ -?-(£. 2b)^ 

^o} -fi-A>^-# <£ ^ £r 71*1 

<36> tg-^^- H^l^l^- ^^U(-o_S. Sfl^jl ^1 Jl^r^l^ 

l-^f 10 ! ^3tt ^£^ 6 1 ^ms^jsMi- ^51^ ^af- ^ 

<37> ^ SE%b, #51*11 71^: ^i^^r JIL^-o)]^ <Me|*Hr ^°1 -fl £] , «KE.*fl 
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i^T-ty 1] 

<$M S^l^l7> 441: -*7l S«*l *fl^# ^fl-f^r ^^8: *8^«|- 

^-71 ^<S^ ^1 500 'C £:3E>IM *)^s1tt Ir^f-g: 3f^Rr #31; 

31*1 ^7>^Sl « 0 >^. 
C^^S" 2] 

*ii i 

#7l ^^^r HDPChigh density plasma) #s|-^- USGCundoped silicate 
glass)^S *§^Rr ^ ^$°-3. S3!*l 
3] 

A 1 W 91°)*\, 

#7l l-^f 1 ^: HTCXhigh temperature oxide) 1 ^, USGCundoped silicate glass) 
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[3^*8" 4] 

^ i sm^i , 

<#7] aVS^fl 71^- #«*|| 3flc A>2).^ ^*Rr ^7^1; 
5] 

^7) sflH ^3}-^ 20 vfl*l 200 ^MIS. *>^r 
6] 

^-7] -^E]-a ^S}JL, ZL ^f?fl^- 500 2000 A Si 5* 

[3^*8" 7] 

^ 4 5&°1*1, 
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#7l ^izjwj.^nj-g. l-el^E]^-^-^- HTOChigh temperature oxide)^* ^ 

8] 

*)1 1 *M 9X°)*\, 
8 *M 5a°H, 

s&7] QQ^-gr £^ CVD(chemical vapoor deposition) ^s^^.^. ^^*> 

JL, =L ^Mlfe 20 ^H*l 300 A9l ^ ^°-S- *m i* r S:5j y o^ . 

10] 

*11 8 9X°]*\, 

s$7] *m^°-3- ^^}JL, zl 20 300 A^T^-i- 

11] 

8 W 5a°H, 
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12] 

*ll 11 5£°H, 

#7} sg^^hfr CVD( chemical vapor deposition) #2}- ^.2-5. ^^*>ZL, ~L ^Mlfe- 
20 ifl*l 300 A°l 3* *m ^31*1 y o^- 
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la] 



13 
12 



10 




20-16 



1020000039317 



2000/10/ 



[5. Id] 



16< 



'13a 
12a 



[5- le] 



[S. If] 



17 

I 




13a 
12a. 

10 



16 
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[51 lg] 




[51 lh) 

23b 
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IS. 2a] 
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2b] 
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